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N°. XIX. 
Agronomical Obfervations^ Communicated by Dav id Rir- 

TENHQUSE. 

Obfervations of a lunar Eclipfe,Nov. 2d, 1789, and of the 
tr unfit of Mercury vver the sun' i difk. Nov. 5th the Jams 
year, made at the Unwerfity 0/ William and Mary, By 
the Rev d Dr. James Madison. 

Read Feb. A S the obfervatory in which the tranfit inftru- 
4th, 1791. J-^ m ent had been formerly placed, was not, At 
this time, rebuilt, I was not enabled to attend to the going 
of the time-keeper, by means of fuch obfervations as I 
wiflied to have made. I therefore had recourfe to corre- 
fpondent double altitudes, taken with a lextant. In tak- 
ing them, treacle was ufed, which not only gave a well 
defined image of the fun, but was of fufficient confiftency 
to prevent undulation* efpeciallyas.the obfervations were 
made in a room, where the wind could have but little 
cffecl:. From the great care employed, I think the time 
and rate of the clock were known with very coniiderable 
accuracy. 

Nov. 2d, A mean of the correfponding altitudes taken 
this day, made the clock r/, 17" flower than apparent 
time ; to which c/'-i being added tor change of declinati- 
on in the half interval, hence the clock was flow of the 
fun, - - - 17' 26" 30'" 

Obfervations of the lunar Ecltpfe. 

App. Time, 
H. ' " 

Penumbra— thought to touch the > at 6 8 46 

Eclipfe begins, - - - 6210 

Tycho begins to immerge - 6 38 45 

wholly immersed - - 6 4^ " 

Shadow 
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App. Time. 
H. ' a 

Shadow reaches mare ne<Staris - 7 34 o 

Tycho begins to emerge, - - 7 57 44 

wholly emerged, - - 8 1 26 

End of the Eclipfe. - - 8 30 o 

Thefe obfervations were made with an achromatic tele- 
fcope, magnifying about 60.— -The immerfion and emer- 
gen of tycho were particularly noted, as thofe times may be 
more accurately afcertained, than either the beginning or 
end of a lunar eclipfe^ — The weather wa& remarkably fa- 
vourable for aftronomical obfervations. 

November 3d. Cloudy no Obfervations could be made. 
November 4th Corresponding altitude?. 

AM. P. M. ' " '" 

8 23 52 30 16 Clock flow by each ~P *■ 

obfervations, } 

2J 34 5® 35 - - " I? 55 30 
27 *5 56 55 " " l 7 55 

8 29 35 2 54 36 - - 17 54 30 

3» 12 5 2 5° - - *7 55 

32 34 51 16 - - 17 55 

8 2 

36 24 47 54 - 17 56 
38 10 46 1 - 17 54 30 

A mean of the above obfervations, = *7 55 ** 

Add equal for 4. Interval, = - 9 30 

Hence the clock at apparent noon was flow 
of the o - - - 18 4 41 

November ;th, Correfponding Altitudes. 

A M. P M. ' » I" 

St 34 39 2 38 54 Clock two flow, 18 11 30 

36 14 41 $ m x8 l S 3° 

8 
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40 43 


2 45 12 


42 32 


47 *5 


44 3° 


48 58 



18 


1 1 


30 


18 


11 

18 


30 


18 


*3 
9 


36 



A mean, = 

Equal of 4 interval, = + 

Hence the clock was flow of the, o 18 22 36 

It appears that the clock, by comparing the obfervati- 
ons, loft, between the ad. and 4th. 38" 1 1" or 19" per 
day, and between the 4th. and 5th. ij" j$"' cr \S". — 
Hence we may conclude that its rate of going was regu- 
lar, and that it loft 18"^ in 24 hours. The following ob- 
fervations were corrected accordingly, and reduced to ap- 
parent time. 

Obfervations of iht Tranfit of Mercury. 

The 1 ft internal contact, was not feen. When I firft dis- 
covered •*?, he was fomewhat advanced upon the fun's 
limb, and had an oval appearance, the longer -axis di- 
rected towards the body of the fun.* — Butat8 h . 3'. ic" 
The planet fuddenly aflurned a round figure, and the firft 
internal contact was accordingly noted. 

The 2d, internal contact, 12. 53 42. 

The 2-d, external contact could not be determined with 
any tolerable accuracy on account of the remarkable un- 
dulatory motion which appeared upon the fun's limb, foon 
after the 2d internal contact. Mercury difappeared to me, 
at, I2 h 55' 2". I madeufe of an achromatic, magnify- 
ing about 150. 

Mr. Andrews, profeflbr of mathematics, with a reflector 
made by fhort, and with a magnifying power of 90— made 
the following obfervations. 

The Id internal contact - - 12" $3' 48" 

2d external contact - 12 55 19 

The 
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The fame undulatory appearance was not feen in the re- 
fte&or, and therefore the 2d external contact obferved by 
it, may be more relied upon — The times of our obfervati- 
cns were taken from the fame clock, but noted in different 
rooms — The day was remarkably favourable, being clear 
and fufficiently calm. 

By D, Rittenhoufe, at Philadelphia, 

Lat. 39 . 57'. 10". Long, weft of Greenwich 5 h . o\ 35". 
November, 2d, 1789. Moon eclipfed 
Beginning 6' «' ? p M . 

End at 8 20 $ 

Digits eclipfed, 44 

Tranfitof Mercury November 5th, 1789. 
Firft external contact "f S x ' S°"\ a M "1 

Internal 7 53 ao 3 ' ' L Mean time 
Second internal contact 12 43 24 7 p vj f 
End of the tranfit 1 2 45 4 } ' 'J 
The undulation of the fun's limb was fo great that no 
micrometer meafures could be taken with accuracy, but the 
leaft diilance of the centers feemed to be 7'. 15". 

Oclober22, 1790. Moon eclipfed 
Beginning at ' ^ b .^i'.+"^ 

Beginning of total darknefs 6. 49. 9 } p. M . mean time 
End of total darknefs 8. 30. 10 1 

End of the eclipfe 9. 37 25 J 

November" 6th, 1790, Sun eclipfed. 
Beginning at I2 h . 2' 5$" ? p M# mean time# 

End at 2. 1 54 S 

If this eclipfed be computed from Mayer's tables it will 
be found advanced 33", at the time fet down above for the 
beginning, and by Mafon's new tables 29". And it is cer- 
tain that an eclipfe mult make fome progrefs before it will 
be perceived by the moft attentive obferver. The end was 
no doubt obferved with more accuracy, and at that time 

U Mayer's 
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Mayer's tables give the limbs feperated 8", and Mafon's the 
eclipfe ftill remaining 6". Therefore Mafon's tables re- 
prefent both the beginning -and end of this eclipfe more 
accurately than Mayer's, but the difference is very little. 
Mr. Mafon has placed the moon's nodes 51", more forward, 
but this eclipfe will be better reprefented by retaining the 
place of the node as given by Mayer. 

Tranfit of Mercury, obferved at Washington College 
November 5th, 1789. By the Rev. Dr. William Smith. 

N. B. The clock was cleaned and fet a going P. M. No- 
vember 4th, its rate of going, as to mean time, uncer- 
tain ; but at fun rife November 5th, as nearly as could be 
gueffed, it was about 2'. 30" fafter than apparent time. 

External contact 8\ T,'.sa"~)h. M. 

Internal 8. 5. o ) Magnifying power 9/. 

Micrometer meafures of nearefl limbs. 

h ' Inch. 

9. 19 = O. 
54=0. 

10. 31 = 1. 
53=0. 9. 

11. 38 = 0. 7. 

12. = 0. 5. 
Second internal contact 

Total egrefs 

h ' 

O's diameter at 12. 15.= 3 6 1 == 32 14,5 
Annular Eclipfe of the Sun, April 3d, 1791. Obferved 

at Philadelphia, by D. Rittenhonfc 
Beginning (fun juft above the horizon) 
about - - 5*. 45'. 30" 

Ring formed nearly, at 6. 50. 30 %A. M. 
The ring broken 6. 54. 47 Mean time. 

End of the eclipfe, 8. 7. 2 - 

At the middle of the eclipfe the ring was nearly twice 
as broad at the fouth fide as at the north fide. 

N° 




